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any element, relative to hydrogen, should apparently be a whole
number, with no fractional part.   Actually, fractions appear in
many cases.  This apparent mystery has recently been cleared up
by the discovery of isotopes.  The poison gas chlorine, for exam-
ple, consists of two isotopes having atomic weights of 35 and 37,
respectively.   If the two were present in equal proportions, the
average would be exactly 36; but there is more of the lighter
chlorine isotope than of the heavier, and the average atomic
weight is 35.46.  Many series of isotopes are known.  In consider-
ing the age of the earth in Chapter 4, we found that the existence
of three isotopes of lead, of masses 206, 207, and 208, was a very
great asset.   Isotopes are elements possessing identical chemical
properties but differing in mass.   The recent discovery, heavy
water, has revealed the existence of heavy hydrogen, called deu-
terium,  which  has   twice  the  atomic  weight  of  hydrogen.
Whether deuterium should be regarded as an isotope, in the ordi-
nary sense, is not yet clear.  The compound of this with oxygen
is heavy water, a substance possessing remarkable properties that
may lead to useful applications in medicine.
The heaviest and most complex atom, uranium, has an atomic
weight of 228, an atomic number of 92, a nuclear charge of 92.
Apparently it consists of 92 extra-nuclear electrons arranged out-
side a nucleus containing 228 protons and 136 electrons. One
whole atom of uranium, as indeed of all elements, contains equal
amounts of positive and negative electricity when not ionized,
and is therefore electrically neutral from the outside, but exerts
electric forces within it. Thus an alpha particle shot through an
atom is slowed down by electric forces. The act of ionizing, often
referred to in our pages, involves the loss or gain of outer elec-
trons. For example, we have referred to alpha rays as streams of
ionized helium atoms. The helium atom contains a nucleus of